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DNA *\<& ¥-3L$- ^ «HH 7flAl^rf. tilm^-^ DNA ^iL7> ^ 

^€ tfl>8vH<gol ^cfl*V ^^*V * *M3-§- ^#*Vcf. 

A^o} xj-ol^^ ^ 7 fl^ -g-x}* ol-g-^o} ^tb^. iS^Tr SLEL^^HM *\ 

5Ufe Z^S] ^Hl tfl-g-^ ^ 2Ef ol-g-^H ^1-1^- ^*Hfr 

^^W. tf^fe- s^^i- °*Hr H cH^ °l-g-*H °*Hr£ 

*H >J f<>fl ^^cf. 145^, ^^^o] ^ #^-§-5. DNA *l<I-g- 

^ ^ 4 s 21-^, cflojE^ £J ^ ^ oinf 

£ 1 

^1^, DNA >H«a, <&^ f ^-s.^, 
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DNA Jt-S.^ ^ y o v ^ {Apparatus for encoding DNA sequence and method of the 

same} 

£ 2^ H1*l^ <y NCBI o])a-] afl^Hs- 7l£ 1-^1 blast* H~§-*H ^^<g4 
tfl^MI* aliHtr 12ft £.Htr 5^ , 

£ 3£r alia^-oll^ €£-^14 Cfl^l-A^o) ^>ol^^- -g-^jL £^?H=r ^» 

£ 4^ ELI^m}?} 4«1H <|H1» J£H^ £Tg, 

J£ 5^ mody3 4r#*r^ <^^^^# ^f^s ^^tr ^ ^ -g-^rl* 4*1 B^) 3£S 
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Jl#5Lo14. 

<io> ^ ^ o. DNA ^ jaj-t^ ^ ^ ^6ii ^ ^ o.s, a.tf a o V4^ 71 |^ > ^4 J^;* 
Si -f-^H *H V ^# ^ ^ HJfl^^ ^ $1-5^ DNA JfJL^Kr # 

<n> 44 7fl*fl4 -R-^iL* ^*Rr DNA #*J*laI $14. DNA 

€-&-7> ^cf. ojofl 44, DNA a^^- l^o] 33 d ^7>*l-ji $}4 

. H^4, DNA ^il^ ^-^^1 35.5. ##3r ^ i-2-^14. 44*1, 

DNA %q f-§- ^«fl DNA A^4. 

<12> DNA <3-^lMH*r EL7\] (dictionary based compression)^ 

^7ltiV < y-%« 0 i-^ (non-dictionary based compression)^ $14. 4^71 1^^^ <y- 

^r-§-°l ^^Sl ^4°fl4 70-80%^l ^ -§-■§• iL<?14. ^4, °l^tr SHM^ 

<13> DNA 41^ ^7l# # 7 ># <#Jl*V 71^^ ^ 7fl^-# ^*>^ 

cflofls 3-8-t!" ^ $Z4. °H ^4^, H^Sl £!:^*HM 70-80%^| «a-^-i-ir ^ SJjL 
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, e-coli Tfl^ 96.6%$) SHf^r* ^o.S ^HM", <>1 ^ ^ 

^ #H ^ XJUa. DNA £ + DNA A^-g- 

<15> £ rt-xgo] ^-H*} ^ 7l#^ 2M1^, S.#^<?] 7-1 ^7_> ^ ^ 

S^S] -g-^ #<|3 ^ ^Jl, DNA 7-^cq ^ ^ ^^A]oH Iof| o.^]^. - ol£^ DNA 7>i 

<ie> 7l#^ ^§>7l 3 th £ DNA T-il ^-JL5}- ^1^, DNA ^ 

J±7> ^^<g-g- 7l^O.S -f-SSh^ ^^*>^L ^7l ^^-7^4 A o V 7 ] nfl^ 

^ xl-ol^^- WlJH^-; ^7l €^i < l^ Cfl^cgo] ^Oj^-g- ±7$ 7fl^2] -g- 

*H ^*fl ^-71 z|z]-o] ~-7}ofl tfl-g-^Kr ^ H7l °) ^^-S^7> 

2^;# ^wlW. 

<17> Aj- 7 |cq ^s. ^Aj^7l "4^ DNA 7^ Jf JL5}- « 0 >^^r, 

DNA ^17} ^-g^l-i" 7l^O.S JfSS}-^ tH^-7^^- ^ ^S}^ Cf^; ^^Ilf 
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^7] tfl^il^ ^#*}^r #7fl; ^-71 ^1^a^4 cfl^M^o) ^o^-g. ^ 

^ &7H1 cfl-g-^ ^^^ofl o^efl s^Rr #711;!- ^*Vt}. 
<18> o]^ o^fl, DNA 7>i<£^ 90%°1^ «3-^SH 7-1^ ^ ojo 

^ , -H-^-i- ^ $a4. iE?h ^ JL^-S. DNA ^ 5U°~°-3., Tfl ^ *\ 1 uj- 

Tfl^-S] ^^^ofl uH*V DNA ^<1^ T^Kr cfl oj-g-^ ^ ^i}. 

<19> ol^Hl^, *]Jf£ <4^- DNA *\ -*MlSf ^ 

-s A l °1] tflSfl 4Ml*>7fl -M^t!-^. 
<20> £ l£- ^-^oll 4t DNA ^il -^JlSI- cfltb ^^^-Hl^ ^^-i- £Al « £ 

<2i> E i-g. %^*>^, -g- IJ-^^I rtj.^ DNA ^l(100)^r, «1 JuLJf(llO) , 

' (120), ^^(130), i^^-(140), <?HHf(150), ^7^^(160), % ^1^^Hf(170m ^ 
A. 

<22> ai^dxo)^ DNA ^iL7} ^r^^l ^£-^1^- 7l^o_S 3.^% ^^1<^ ^ ^ a> 

o] nfl, yl^dxo)^ ^£-7-^2)- tflAV A ^ol <£x]f;}^ 
-g-^f(120)^r tH^-A^o] ^>ol^^. H71S. ^^^cf. ole^> ^ 

^^7-1^(170)^ ^1 15%^ £1715. ^S}^ ^O] ti>^-3l-8r>d-. s. 2ofl^r NCBI<H1 

A 1 ^l^Rr 7l^- l-o] blastl" 7>-g-*M ^^1^^4 cH A o V ^^* tiling ^47f 

oicf. ylJE^oil-^ t ext, html, xml ^-^r ^-^S xl^f. ^th -iMiq h|. 
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<23> ^^-(130) tfl>JM<£i£) i 6 7fl^ -g-7}# oj-g-^H 

S tfl^l^-i" M-B}" 1 ^ ^ A^o] 0^7>*1 2fl 

€°-S. ^€ *r Si*}. W^-(130)^r o]e^ ^^7}*) 167fl^l &^V» Aj-g-^H 

a4<*s}- tfl^A^sl *>ol3-& §-7}<gs 5.^^. 167fl^ -g-*}-^ ^> 107^1, DNA 

<24> [ S 1] 
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^ ^^HH "J^l ^ 7l^^o>ol]A^ ^Vo] ^ o. 

<26> ^Ol^ofl cfl^- ^^8- ^ 

<27> A. Al^-cg^^-o^^; X _ 3 olH X-!^l^ °J<^ Al^-cg^ol ^<^^^ <3^0_5. ^£-^<g 

°fl^r €r*fl*}*l ^ gac7> cfl^-A^ofl ^^11 ^Cf. 
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<29> C . Ol^-^*!: Xn^r tfl^^o] & 7]7} o>^ ^ojt}. 

<30> D. X 13 -4 X M A>oH ^-^o^ ^fl*^ atgcat7> tfl^^ofl ^fl^t}. 

<3i> E. tf^Ujloli^^^: Xie^^i Xis^l^ 4^7flo) wflol^ofl ^ 

<32> F. ^S^^l-^^: X 22 °lH X 23 ^H^ ^fi^^H ^-o^^^- 03^0.3. ^£-^<g 

<33> Cf^-AS, cfltb $\Q^r €^h=k 

<34> sfl^ a* £-7><lJiL "/-3~3gac/3"ol4. ^7HH, ^^^fl 7"£- *V°1^ 7l^3 

a]^ ^>olj7 ( »-3»o. ^ol^o] a| 31- £] i=- ^^11- q-E^-tfl^ £-*}j^L Xo» 7l^O.S 

°1 Si^g* M-H^-vfl^ §-7H-H, »~» ^ofl <^1*V "3"^ x>ol^o) «*|^ ^ojs. uj-Ej-vfl^ 
T^lJI, "gac"^ *M7> ^7l^r -f£-<^ DNA ^<g^- v+Ej-iflfe J^o]^, ifa^ ^j-o] ^ 

71^-31 ^-g- M-Eftfl^ ^-7>o]^ ( »/" 5)°]) "3"-£- *V°] 3 ^ ^l^^Jf 

<35> 5]]^ B-& ^-7>^S ^^1-^ V6/2"olcf. C^HH, »/ 6 "£- 3fl ^ *H ^ ^l^^l 

^<L$. 67fl o| o^oj x 6 o.S.-?-E^ ^>o]^ol a]^-^^ ^u]*]-cf. 2E^V ) " 2 »^ ^>o]^o) 

<36> sflEH CI" €-7>«gS. '73~lc/r^l4. ^^oflA^ «/3«£- zfllg B ^ *M ^ ^ *J-^ 
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9\ « 0 >^o.S 37fl o]-^*V o^o) XiiS-^-Bl ^H^o] ^^.g. <>] . o^S] 

°\ Al^^jo] X n S.^-Bi ^o]^ v}7)^o]x\y}x)c>) T^Sll- M-E^Cf. 

<37> Bflia Dl- £:*}<l5. Vl-eatgcat/r^l^-. ^H^, 71-^. sflii c^l ^>^1^2l 

JfEi « 0 >%to.S I7fl ol^*]- °]x)o] X 13 JL3.-fEi ^1^-1^- S^l^t}. <£th "~6" 

^ <^#5]^ uflol^^ 7 fl- 7 > 67fl<y-a- ^H^H, "atgcat"^ *>°l7l- flfe- DNA ^^cj- 

<38> 5fl^ E s. ^-*)-<*^ ^^>?£ "/2~3tcc/3"^cf. <^7]^^ ( »/2"^ sfl^i a]** 

u o V ^P-S. 27fl oj-g-^- o^jo] X 16 ^-S.-^-Ei ^oj^ol A]^^^- 5H*].CK 3^, "~3"£r <£ 

#3^r Hflo]^^ 7 fl^7> 37fl<y# ^Pl^, "tcc"^ *}o)7} DNA ^<1# ^HH^f. SEth 

"3" £r ^V^l 33 A] ^ X] o] Xi 6 P.S.^-E-1 *}o] % nl-o| ^ ^ ^ ^ # ^ ^ 

<39> sflEi F4 §-7.1-<gS. ^^>^ "/3~2ag/2"olcf. ^H^, »/3"^r 5fl€ *V°1^£) 

u oH^^ 371] ol^^l- ^^ol X 22 S-fEi ^°]^°1 ^1^* 3*ltH}. SEth "~2"^r <£^r 
£]ir yflo^o] 7 fl^7l- 27fl<y^ ^^1*>^ ( "ag"^r *H7> DNA i^E^tf. JEth "2" 

^ ^>ol^^ Al^^o] X 22 S^-Ei *}o)^o) n^BV^^^o) t^^^. ^-E^C]-. 
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<40> o]^°\ £-*}<lS M-eHM t±&3\. ^-o.^ §>uj. 7 > ibH3=°1m # 

<4i> "/-3~3gac/3/6/2/3~lc/l/l~6atgcat/l/2-3tcc/3/3-2ag/2" 

<42> S ig w.( 140 )^ 3£Xj^(160)i TH^^H 5Utt 4«lH H7l^ 3 .ELI- 

# T^Rr &7># ^L^*Vcf. i2£LX^ o V«-(160)^ T^S^ oli, ^co) ^7]. £ 4^ 

£ 3<>11 JEAl^ zVz]-^ sfl^ofl ^ ^-7>1^ £ 4«fl o]-g-^-Cx| 

TisRr 4-§-^4 £th 
<43> /-3~3gac/3: 11100000000000111111001111001010110111100011 

<44> /6/2: 1110011011100010 

<45> /3~lc/l: 1110001111110001110111100001 

<46> /l~6atgcat/l: 11100110111110101011110011011010110111100001 

<47> /2~3tcc/3: 111000101111001110111101110111100011 

<48> /3~2ag/2: 11100011111100101010110011100010 

<49> tcj-i^, S^-^-(UO)^^ 3^3^ 

1110000000000011111100111100101011011110001111100110111000101110001111110001110111100001 
1110011011111010101111001101101011011110000111100010111100111011110111011110001111100011 
111100101010110011100010°M , 3.71^ 25w>c>lH 0 l cf. 

<50> oj-^«.(150)^ ^^>^<y ^^V^^- oj-g-Sl-C*) <#^i£r±. cg4~Q ^5^- 

7-R>-*f(170Hl ^i^cf. 
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mody3 ^-^i^l-^ <^(exon)°J <^H1 ^-^^^ 98.9%°l^-a) ^^r* <£-8- ^ &t]-. £E*h 
mody3 -B-^i^ oJi^<*-§. ^*>^ iL4 ^ SH^l £<H*14. S. 5°fl*r mody3 
<*)£<g^ §-7><lS ^4 ^ 4«1e^ 3E5 _ 3 £^^ ^j4-7> £A] 

S]<H £ 51- ^-2:^, 5552w>o]h^ H7l» ^ -?r$.x}2\ <*oj 122^0] eoj o. 

^VIS. ^ 61«Hm^ s=<l3. .s^^-sM, <y-^-§:£- 98.9%«a* ^ &tj.. 

<52> *V^ ; 4^ ^t^ofl tcf^- DNA *\<£ ^-Jl3^ ^d^^^-S- ^I^Jf-I- ^w]^o^ 

DNA A^ofl cfl^H cHJ=Sb ^Efl^ ^*8^h S&tl- ^B]^ DNA ^11^ ^2^f 

^£.±3. <U*}*\SLS., DNA J±°> gj oj-j-^. ^^o] ^ 

s}^ DNA ^l^ilolH ^ (tempi ate) °1 3^ ^^*>ul f ^€ ^ ^11 ^°H^i # 

DNA a}^*^ ^-oj^o] Sl«fl ^^-^ DNA A^l^iLl- ja.jrj^> 7 l ^SflA^ 

^ofl n}^ ^5^!- ^a]*!: DNA a^^ ^-^sj-^g-^l ofl rfl-§-£)^ 41^1 
<^o> ^5.5. , al^7l 7}- ^7> iHNiE X^Sl A>-g-*V oj^s). ov^^ 

<53> M. ^tgofl n}^ DNA A^<g «-jr^. Hj-^^g. ^#^a.(bioinformatics)^^-l- -g-^o] 

7fl^> PC, ^3^Eflol>^ > ^ -f-ofl^ ^ o^tf. Tfl^ A^O] S$ 

# 7fl*fl°fl Cfltt DNA A^<g^ W-^sj- <y-^ 4^^- o^^ ^7]]^ ZfLW.^- ^ ol^ 
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<54> J£ 6 o. a. g-ig6]| 4^ DNA JfsLsJ- « 0 V^ofl tfltb ^ ^Hl^l 5.*)& * 

<55> E 6-g- av^^i ^ 7fl ^^ a^o] ^o^* 

(S600). S600^-^o]1a^ ^«go^ a]-^ ^#^i«hg-°HH \t&] ^f-^-^ol tils wj-^^. 

°l-§-*H -r*il€ ^ Xl^r. -g- ^oJM * r -8-€ *r Sflfe ^^tilM^ofl^ Blast, Blat, Fasta, 
Smith Waterman Algorithm $1^. °l&ltr y o v ^-|- °l-§-*H ^ ^- tilja^ji Tds]-^^ 

^ 4^71 ^^rfl sR^H *r 0 l^ ^^cf. ^-S^ ^ DNA ^il^ *>o| 

-^SI-SRr 7A°)B-^ DNA ^1^^ ^1- tiling ^-S^ DNA ^^o] 2)tfl*V <^^^>i^- 

<56> tf.g-oj- , S600^^11- ^*S*H ^ 5\?)i5}7}o\} 3.7] 

trtf(S610). 711^- #x\)±r ^ v\)7}$) 3.7}^ %7] ^d\) ^^<g ^}o\] cfl^fl ^^^> 

tt 3£r tW^M 42r A i, tils- ^1^41- ^ofl ^ DNA ^1 iS^^H ^al 

^ ^^11 15%^1 Sfl^Rr ^-^«rr4. 

<57> cf-g-o.^., €^^4 cfl^A^oi ^o^-fr ^}<^S. <a^c|.(S620). €^1^4 tfl^ 

A i1-§- ^ ^ *H3£- ojAjyH sflig o.s. ^ ^nf. S620^ 

3HH^ ol^^V a^ 7r *l sfl^* 167flsl ^-x>l- a>^>^^>o1^^- -g-*}<is. ^tr*}. 167fl^| 
&*Hr ^> 107>^1 ( DNA *]<goi ^ # ^a1^ ^Efl^^7> 47}*), ^SUV^ ^ 

<58> a^o} ^>ol^o| X\^c$q^.<£^ (Start region mismatch), ^(Blank) , #<IN1 

ol ^^r<£ ^(Single base pair mismatch), t^aUo!-*^^*] (Multiple base pair 
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mismatch), (Insert ion) , ^ ^S^l-sJ *l(End region mismatch)^ ^-o] ^ o] 4=^} 
^ 7]#£-<>HH i§-^°\ 44-g- 7}?A 44^ -§-4 4^ ^ 9XSr -§-4#5- *r $14. 

<59> s#o\)*] ^]AleV i 6 7fl^ §-^>l- S^l-^ ^4 4°1^4 67 ^ ^ 44^4 ^ 

*l^Kr °J<34 44, 444 4^ DNA 4^, 444 ^°13j± f^l^S ^ &4. 

-£-415- 4^4 Cfl^-Ol T^^o} ^ofl ^fl <g2flo| ^<g^ ^o] £ 

^ ^ °1 *r &4. 44tr 4^4^ DNA 41^1: S^Rr sf^-S- «o S 

*M ^*344. 

<60> 4^--°^-, -S-^rlS DNA 4<I-§: 4a]Ba| ^j=ofl cj^fl ^J:4-44(S630) . ^12] 

4°l^-§: 167fl4 -g-44 4*fl -g-4^ ^^Rr 444 -£-4^ 4*1^4 44*i 

<61> 4^44 ^#4 oj-^ ov^^ A>-g-*}4 oj.^*V^. (S640)> ^ 

6\}x\ ^ oi^ <y-^ <£jl4#£- LZ78, JLH4 ^#51^ ^4 ^-o] ofl o] e-| 4^ 

444 ^4 <£44 7l#* »4 € ^ &4. 444, -^^4 4^4 44 

4 ^44 4^r4^4 a>-§-^ ^ 50 4. <y.^ DNA 41£- 4=4^=2., CD ^4 ^ 44tr 
44^4"4 4444(S650). 

<62> J= 70. ^. ^ol] t^s DNA ^jofl cfl^V Cf^ ^4 44 ^ °- t= A ] *V M-S. 

51°14. £ 74 £44 DNA 41 444 44-2-±: #44 444^(180), 4^44 

(185), ^ ^^1^<1^^(190)# 444 4€- 44-2-^l-£- £ 1-g- -g^4 44 

44i^ 4^14 4^ ^444. 
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< 63 > tr 7^- %T-^>Tg, ^^JfdSO)^ ^-S2|-*>J1^> *}±r DNA ^cgo] a^^- ^^tr 

cf. olsf ^ ^i^a|^-(i80)^ ^tb DNA ^^^i^ ^JL^^ 0 ^ ^ + o|o. 

d}, ^7>^«y °J-:£SHf( 185)^1 ^*fl ^3L^7\ DNA ^t^iL* #JL5}-«- ^ 

^*fl DNA ^-JlS)- sjtj) ^fiLs]-^ DNA ^Jli)-*!:^. 

#^(°l*r, "^l^m ^W'^ ^o]^ ^ 7fl^(TotalNv), ^olA>ol^ 

Tl^(Nd), >£°l£] ^oKLv), v*o)o) ^(Insertion/Substitution), ^HKA, T, G, C, 
N:null) -§^m. & 2°\}±r 7fl^7> 4<H nfl z^<£] ^ojofl tfl^ ^ojA^ ^o]*}.^- 

7l7fl£lc>| ol^. o] null^r ^f€- ^fl^g- ^ & O.^ ? ^flig- ^-f 

<65> 2] 
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2220 


3215 


3200 
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Subst i tut ion 


Substitution 


Insert ion 


Substitution 


igo|A-l<g 
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ATGG 


ATGCGGG 


NNNNN 



<66> 



£^°lcf. £ 8# %^s>^, ^-g-^il^ ^o]i- 1000bp(base pair)°lJl, ^^S] ^ojo] ^o}i 
^Substitution, zl£\JL, *$.°}*\<£-8: jo}r\. ^^^«.(i 8 o)^ ^ol^<g ^^ofl cq^ oj^ 
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^ ^^<=Q^1- ^°\}*\ ^°H°1 ^^^V^. €£-^1^- £^1^. ^, <£o]°i 

ft?} "J nfl^l z^o] ^oloi^>(^oli ( ^ol2, ^o] 3( ^ ^014)^ cflSfl 

^ ^^t!: DNA ^1 ^Jls} t^JS.^ ^cc] Jf ofl *}o} 7 } 

^<*H WlJE^ cflAj-ol 5]^ ^^<gol §>i47> ^fl^ nfl ; ^ylofl ofe}- JfJrj£|-» 

^4- €211^ ^-£-^<l&°l ^-i^-^ DNA^i<I-§- ^-J:^ ^ DNA^sl 
^1 al^l^ ^ ^7}. ^Tjcf. ^is, 100,000bp^| DNA^II* ^ofl ^ DNA ^ L 
JlSJ- ^lS. ^Sj-^H °d-^V^# ^ ^-^^l tfl*V *<m°i 0 l ^-efl^l 

^9\- y^t\. zjo] lOO.OOObp^ DNA ^<g^- -*f ss^-a) ^^^^r <*H , -^Jls}- 

€ DNA ^il* ^^^^^1 ^ °lSr ^tt 7)}^^<* z]°HH ^-JlSH} 

3.06>40 9 -100,000°lt}. o]l- ^ti>2j-*>^, ^o] n o] DNA A^f ^-JlsJ-^- 

3.06>i0 9 -rHJL, l/(3.06>10 9 -n)ol^-. ^3 7^5] A^-g- ^1^5} 

?> ^14, ^ ^^oj^- ^^^V ^ «.^^Tg DNA 
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iinf yj^j JEE^r ^ ^ wm?H S]sfl DNA ^JLS}-^ ^ 5a 4. 3^ DES 

^JI^o^ A}-g-£]i- 7 fl^ 2^8 = 2.56>40 50 °1 C K tt^, £ 7# ^rg 

DNA >H<I JjLjrs). ^o|A] ^ ol^ uj^ol 7 ]]^ (Nkey) - t}o.o] ^Alofl o^Sfl oj 

<69> [^§p0 X ] A^ = xC rotoW X2X(4X J Lv+l) 

<70> lofl a}-5^, ^|o| ^ol7> lO.OOObp^ «fi, ^°]3) * 7fl^# 167l]S. 3 

DES <^Jiel#Sl H]^?l^ 7fl ^ 4.72>40 50 7ll<i) 7} $<%&t\-. 

<7i> £. 9±r E. 7^1 5.Al^ DNA *\ <1 ^Is| #*HH£} DNA ^ 1 Jf^sj- ^jj^-g- 

<72> £ 91- #3^3, ^£1^(180)^ ^^^^rl- 5^ €°H£ 

oil ^*fl ^^V* ^^*c|-(S900). JEth ^^el-¥-(180)fe ^oi^<g 

*l3Kh}(S9iO). «lja-¥-(no)fe ^H^i #^(190)3.^ *n^s)fe 

^ A S# 7pfl£l ^(^, tfl'SMI)^ ^H^-i- ^#W(S920). ^^(120)^ All?} 
£} o. b)) 2.^61)^ S^b^H 3^ 371S £-^cKS930) . #^(130)^r ^^-A^jzf 

tfl^<goi ^o^-fr £-*}<g5. €*t!:^(S940). ^^^-(140)^ ^-^>^S DNA 4 

wlB^l 5iELo\} o^fi Jf^^rtl (S950) . ^21-^(185)^ -^JLSj-sl DNA ^<1* ^JlS)- 
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<g31z)^o\) <£lL3ffl:t\- (S960) . #:£5H L (185H ^ ^d^^^S. ^^sicf . 

«Hf(150)Tr ^4-* Aj-g-^H ^^cf(S970). °*Hr€ DNA 

^t^r ^^^^(170)^ **fl ^€^(S980). 

3> ^ a. rfl^<g^. o]nl <£e^ ^^^4 tiling <?>•§- ^fsS^H «g-^*> 

— ^^^^ ^T-^ol og-^^o.^. ^^t}. atb, ^*];3<y ^l^^l ^£ 

^ iJHH DNA ^1^1 99% olAj-olo^ 1% o] ^ ^ol^oj 7 )^s] x#^o) s}tf 

-n % v <r 5^. £ ^-i- Tfl^i^^ <^ ^ ^^-ofl ^-g-*}^ 98.65% 

4> ol^J^ ^o.^ ^6\]X] o)e^*V 7}^ ^ ^ o] 7)^ £-<>H ol^ 

^ °>od S *H^°1 ^^Hfloi^>«-^^e]. 7>^*>zi, <H*];3<?1 -ft-^*]-^ 7>^ 

1007fl^ ^jz] ^O, Oj:0 cg^ ^^o) c$cq 1%7} Q 

cf. rrJ-EH, y&zj\o) i% 7 > ^Sl-5lc>|6> ^ ^-7><gS. £^}^r 4^ <*IM ^"4^ bp^" 8#7}-( 

W 167fl ^-^# ( ofll- S-Tg /100~1/1)7> D) ^s^o) ^JEIJL 8%^ ^ 

7>*b4. 71^-^- ^^.^ ^efl oj:^ 9%7l . jgt^ ZL&IM-, ^7^* 4«1H 

21 ^ = 5. S^^V^ 7}^ ^iL°l «h°^ #^s.7fl 5LM ( 7o%5] <y-^^ 71-^1 ^ 

*V -B-^^i 7j-?- o]## ^ oi^ 98.65% ^l^ 0 !^ 

5U4. 

€*>^ 53ol 7>^sl-Cf. ^^E^7> ^ 7)^-nfl^^ ^^E-] 2]t}c£\ + ^ 
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tt ^1 °) Ei 7> ^B)^ S.^ 71^*1* ifJ-tlrCf. ^^7> ^ 

ofl5.Tr ROM, RAM, CD-ROM, A?] 3M = , #3.3^^3, 3NMe] ^^%] ^o] oio^ ^ 
3MJ±H1«- «yB^jl# -§•*}• ^EfljH i^4. hl*V ^^fEi 

yf^^tb ^Al^oH ^3*1 °}^}^, ^^^H ^T^Hr £ 3H 
^^17> 7>^*V 3£r #^r°lJI, ZL^- ^ 7l7fl^ «^ iflofl o^j ^ 

< 77 > ^o)) 4= DNA -*?-Jl3J- *V*1 ^ ^ofl o^ig 90%o]^-o) o^jro.^ 

DNA ^<g-§: ^^^H ^ ££*!-, ^ S^-S. DNA ^1* ^ 

US, ^l^A^olu)- Tfl^-S] -HL^c^o]] cfltb DNA *i^Hr *l-g-€ *r Sl^ . 

IHI^, ^ <^0.7l^ $-#X}7} nV^o} ^ofl cfl?r}c*| n -f}-^*}^ a^|- 

c-flojE^ ^ ^Afl^^. ^ cr.^ 2Et!:, DNA ^o]^^ 7l^}jE.5L 

■ft^H ^>5f ^a o Vo]o] DNA A ^cgo] ^7fl§ ufl, ^>^^ ^>#a2|- ^^><y, ^ 

>y-oi3j. ^^-o]^ xVoji- tio]^ A^-g- ^ $14. ^b€, ^^-^i^-i- 

^ DNA ^11- *?-S.$r&£-3.*q , DNA ^1 ^^.^ ^ ^^a] a.o>^^. ^ oicf 
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/ 

0 
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l] 

DNA ^Ji7> «£bJ*! ^^-A^^- 7l^o.S cfl^^-i- ^^*>jL ^^<g3). 

*>fe *m DNA ^ #*l . 

2] 

#7} -7^ DNA1- ^*Rr ^711- M-Bl-lfl^ *fll-g-7>, #7l 7fl^l- 
W&X}, #7l ^o^o] A ]^j. * q-Efiflfe *||3€-*h ^ #7l *H ^ ^ o^o}^ uj-E}- 
^ *fl4^-*}S ^-^^.S DNA ^1 .a^s). #*1. 
3] 

A o V 7l *H3^ , %7] ¥^*Hr ^7l7> <3^£]£r Hflol^o^ 7fl ^ > # 7 ] ^o] 

3# ^SHr ^71, #7] *>°l$iSl * #7l SH^^ A]aJ-fl*lS.^-E| #7] ^}o]^^ ^ 

Sfl*!*}*!^ 7^* Z^-Z} # 7 ] ^l3^-7>, #71 ^12&A>, #71 *f|4-g-*>, #7l ^2^7>, #7l 
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^>1* #3*Rr 3* ^ DNA ^-is]- 

4] 

#7] ^Efl^ ^-71 €^1^- ^7] cfl^VA^^ A]2]-^^ol «-<^^^ 

*V*1 M-^^ ^7} ^^llSf A o V 7 ] cflAj-A^o) tfl-g-S]^ ^u}^ ^o]^ o^ofl 

A c Vc 'l^: ^7l7> €:*fl*Rr #<I^H ^l^l , ^7] ^A^o^ a^^}^ <*7l7}- #7l 

^ 4^2] Wflo]^ AVol ^7]7V #*fl*Rr ^tiflol^V^-^^, ^ Aj- 7l oj-g-A^jlf AV 

71 cfltf-HIS] ^S^^o] #^1^ 5L^-*Rr ^ ^ DNA ^ 

\%=f-*b 5] 

Sj-fe- DNA M 1 ^^5}- . 
6] 
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#71 €«T-¥-fe ^71 £^-°fl 7]fiS ^-7) ^r7> 

15. £^Kr <5}^ DNA ^1 

7] 

A o v 7i «t2=i £]*fl #7i tfl^<g^. <g-^*j-^ °*HHf ; ^ 

^71 ^€ tfl#*1«I°l ^i^7^ 0 V«-;# d i^-*Hr *m DNA 

8] 

^H)-°5. Sfe DNA *V*|. 
9] 

^71 ^H*! ^o]^ ^ojo^ ^ 7fl^, ^o]A>olol 7lBlf ^ 0 ]^ ^o] j Igo^ ^s. 
, ^ ^Hl* 3L#*H=- 3 ^8: ^JLS. DNA ^ JjLj^ . 

10] 

DNA ^17} <£3}:*1 7]§o.S ^ti^Rr 
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^ #31; ^ 

^71 ^*Rr 4^-51 ^>1- Z^o} ^. xH ] tfl-§-^ ^^^ofl 2]*fl 

^ #7ll ;» S^Rr ^-S: ^O-S. DNA ^ ^-SSI- y o V ^ . 

11] 

ifl^ ^14^7>S ^JLS SRr DNA JfJ:s)- uj-^ 

12] 

^71 #^#711^, 

^"71 Xl-Ol^o^ Al^^^l- M-Bftfl^ ^7} ^12^7>1- -f-C^m #711; 
A o V 7l o^c^JjL-g. ufE^-tfl^ ^7) *fl4-g-7}-# Jfc^}^ ^711; 

#71 ^\o}^ ^<5Rr <*7]7\ <g^Sl^r Hfl^l^ 7fl^l- M-Efvfl^ ^ 7fl2-g-7>l- 
<^Rr #711; 

A o V 7l ^M^S] #Efgl^ ^-71 ^13^71-1- T^Tll; 
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-§-*}-!- M«Hr #31; ^ 

S}^- DNA ^-31^ w c V^. 

13] 

#7] *H33 A oM €^14 ^7) cfl^ll^ Al^-cg^ol -i^^Rr X\^<$ 

<3S:^*1, ^71 ^^<gofl^ #?fl*Kr ^7l7> #7.1 t^AVA^o^ cfl-g-E)^ Hfl o] ^ o^^cfl ^fl 
^1 M-Ej-iflxr -8-71 ^^l^ tfUHI^l cfl-g-£)^r <5fM-£) Uflo]^ ^^cHl 

#°1^T ^7l7> €^Rr ^T^aflol^l-^^, #7] ^£-*|<gofl^ ^3fl«M ^ <g7l7> #7l 
Cfl^<g^ Hflol^ °}*H ^ 7 fl ^ AVol ; ^7) o^^a^JZ}- ^-7} tfl^J-A^S] tfl-§-S) 

- 4^cq Bflo]^ $J*H A o >ol*V <g 7 l7> €^Hr ^*\\°}^^<Ux} , ^ #7] ^^^^ # 
71 cfl^lt^ ^jL<3<*jo] g^*!*}^ ^S-^^lr^^l- i^sRr 3* ^H3-°5. DNA ^ 

14] 

^1 10%H1 SU^i, 

^71 ^-7] ^ 7 |}^cq £-7} Z]-ZH1 C}l-g-£l^ 401^^1 ^^o] ^ S^jO^ 

DNA *1 1 JlS}- . 
[^n 2 -^ 15] 

^1 10%H1 ^^Ai, 
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-8-71 



A cM ^^l^ ^"71 7]^O.S AV 7 ] *}o]^ 

?A^r ^SLS. *}±r DNA *\<£ 
16] 

17] 

£.3. DNA ^ <g h o V^ . 

[^^J- 18] 

#7] a$a£o}^ &o]o] 7 fl^ ( ^olA>olo) ^o]^ ^o], igo]^ 

19] 
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A o V 7l ^^^-i; ^*Rr tfl-§-^ ^ 7 fl^ ^fe^ofl 

^*fl iEL^Rr #711 ;# £#*Rr *Rr DNA ^ ^-JlS}- ^^§- ^E-HH ^ 
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[S 3] 













© 




0 


© 1 


® 



(3) tHIoi^ 

Xo 



Xrj XiaXu Xie 
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c 
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a 
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t 
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X-2 X, 


Xo 












Xs 








X.. 
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n 


c 


a 
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t 
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/-3~3gac/3/6/2/3- lc/l/lM5atgcat/ l/2~3icc/3/3~2ag/2 
IS. 4] 



DNA A-| g 2| XI 01 §§ 4bitS 


^mm spi ?igf be 


0: 0000 


8: 1000 


1: 0001 


9: 1001 


2: 0010 


A: 1010 


3: 0011 


T: 1011 


4.0100 


G: 1100 , 


5:0101 


C: 1 101 


6: 0110 


/ : 1 1,10 


7:0111 


~: 1111 



[S 5] 

M0DY3 exons (5552 characters = 5552 byte) 

ref|NT_028327.5|Hs12_28486 Homo sapiens chromosome 12 reference genomic contig 
Length = 906100 



Exon2J354759-1&/1 
Exon3/36Q 197-11/1 
Bfon456 G62119-1 a/1 
Exon456«821 78-1 a/1 
Exbn780<B3208-1lrt 



E*on789J3632S5-1tf1 
Exon799^6328l-1t/1 
Exon789 063267-1 W 
Exon789/3632r3-1t/1 
Eson?80. , 363278-1W 



Exon789 JS633S4-1V1 
Ex«>n7S0/3S33&i-iyi 
Exon/89 BSm-m 
Exon789/3B364l-1a/1 
ExonTSO /3S368M<wT 



/354759-1a/1/4438-1a/1/2922-1a/1/59-1a/1/30-1a/53-1t/1/4-1t/1/2-1/t/1/6-1t/1/5-1t/1/6 
1V1/7-1t/1/3-1t/1/247-1a/1/248-1a/1 
122byte 



61byte 



111003110101010001110101100111100001101011100001111001000100001110001110000110101110000111100010100100100010 
1110000110101 110000111 10010110011110000110101 110000111100011000011100001101011100101001111100001101111100001 
1 11001001110000110111110000111100010111000011 1101011111000011110011011100001101111100001 11100101111000011011 
111000011 11001101 1100001101 111100001 1110011111100001101 11110000111 10001 11 110000110111 11000011110001001000111 
111000011010111 0000 1 1 1 1000100100100011100001101011100001 
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fflo|Aig «lg&^o|| o|S|| 








































fie a DNAAH^S 








Y^shS DNA Ai<H oj-ssh 
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